Laboratory 5: Colony DNA isolation and PCR amplification using three primer sets.
1. Use a sterile disposable pipette tip to pick one colony of bacteria. Emulsify the material in 45 µl of nutrient broth.
2. Add 45 µl of lysis solution (2% Triton X-100/1% sodium azide-handle with care) to the bacterial emulsion.
3. Heat the suspension in a 95°C heat block for 10 min and then cool for 5 min on ice (or at 10° C). 4 . Centrifuge the samples at 6000 X g for 30 min at 4° C.
5. The resulting supernatants (containing DNA) will be used as templates for PCR. If not immediately used, DNA may be stored in a standard freezer at -20°C. Once the mixes are prepared, pulse tubes in a microfuge and place in thermocycler. Touchdown PCR 1 will be performed using the following parameters:
PCR

Use the information in the following
Cycling parameters: at the top and bottom of the gel to ensure it is locked in place.
2. Plug in the device and pre-run the gel for 1-2 minutes at 60-70V. Do not exceed 2 minutes.
3. TURN OFF THE POWER SUPPLY and remove the comb.
4. Load 5 µl of a 100 bp ladder (BioRad) into lane 6.
5. Load 15 µl of each of your samples into remaining wells (precisely record the position of your samples).
6. Add 15 µl of water to any empty lanes on your gel.
7. Turn on power supply and allow gel to run for 35 minutes (60-70V).
8. TURN OFF power supply, remove gel, and view bands using the UV trans-illuminator.
Photograph your gel.
Oligonucleotide primers (25 nM supplied, resuspended in 300 µl TE buffer = 100 µM final concentration)
AGRH, Agro/Rhizobium primers:
Product; 739 bp BIOVAR 1 primers: Preparation Time: Two hours including sterilization of water and dilution blanks. 1A-t media preparation requires an additional two hours of preparation/sterilization including tempering, pouring and solidification of media.
Experimental Tips:
1. Good candidate soil samples can be found in gardens around rose bushes or underneath groundcover plants such as euonymus. If galls are present on the plant, the soil below the gall should yield Agrobacterium. Samples should be taken at a depth of approximately one inch below the soil surface and it is best to sample rhizospheric or "root-associated" soil, if this can be done without damaging the plant.
2. Students will determine weight of soil and volume of water needed--keeping in mind that the objective is to create a slurry rather than a thick mud-like combination of soil and water. Wet and dry soils will differ in the amount of water needed to create the desired consistency. During this laboratory and all subsequent laboratories, it is important to emphasize the importance of recording all experimental details (weights, volumes, time, temperature, etc.) in the laboratory notebook.
3. Although three-10 -1 dilutions are recommended, students may design their own dilution series as they see fit.
4. Students may be given more than six 1A-t plates (recipe follows), if supplies are available, allowing for a larger dilution series. Experimental Tips:
1. It is imperative that good record keeping be in place at this point. Students must name their isolates and keep separate stocks for each candidate colony.
2. Typically Agrobacterium isolates will be nitrate, oxidase, and motility positive. Students may want to add additional biochemical tests based upon their research regarding biochemical characteristics of the Agrobacterium/Rhizobium group. Isolates that are 3-ketolactose positive will potentially be A. tumefaciens biovar 1.
3. SIM, nitrate, oxidase, and catalase tests should be inoculated from colonies growing on YEP agar as the blackcolored colonies from 1A-t media may confuse test interpretation due to the black pigment.
Laboratory 4: Candidate Strain confirmation
Equipment Required: Benedict's solution, YEP agar plates.
Preparation Time: One hour to prepare Benedict's reagent.
1. The 3-ketolactose assay is performed by inoculating isolates onto 3-ketolactose medium (Bernaerts & DeLey medium -recipe follows). In this test, students detect an enzyme produced by most Agrobacterium biovar 1
isolates that converts sucrose to 3-ketosucrose inside the cell, which is then processed. This same enzyme also converts lactose to 3-ketolactose, but rather than processing the 3-ketolactose, it accumulates. Threeketolactose is detected by observing a bright yellow ring around the colony after the addition of Benedict's reagent. Development of the yellow ring may be accelerated (visible within 30 minutes) by placing plates in a 6 37° C incubator following addition of Benedict's reagent, otherwise it may take 1-2 hours for the yellow color to develop. Not all isolates will be 3-ketolactose positive. These negative isolates may be other biovars of the family and therefore may also be examined using PCR. Alternately, the annealing step may be performed at 60° C in all cycles if the thermocycler cannot be programmed for touchdown PCR.
Touchdown PCR cycling parameters:
Activity
Step Experimental Tips:
1. E-Gel® agarose gels are pre-prepared (2% agarose in TAE) gels that contain ethidium bromide. They snap into a holder which serves as the power supply thus no buffers or large power supplies are required. If this system is not available, the class may prepare and use horizontal agarose gels with the addition of ethidium bromide. In that case, additional buffer (TAE) will be needed for the electrophoresis reservoir as well as an external power supply.
2. The 100 bp ladder serves as the reference size standard for PCR products. Given the large size difference in the three PRC products generated by the three sets of primers used, students can easily visualize bands of approximate size. As a modification, instructors may require students to prepare a standard migration curve to determine exact sizes of PCR amplicons.
Caution students against inappropriate loading of samples (bubbles, over or under filling of sample wells).
Otherwise the banding pattern may appear distorted. Add agar, mix and autoclave. Cool to 50º C and add the following filter sterilized solutions:
10 ml Cycloheximide (2% solution) 10 ml Na 2 SeO 3 . 5H 2 O (1% solution) 800 µl K 2 TeO 3 (100 mg/ml stock in deionized water to a final concentration of 80 μg/ml in the media). .
3-Ketolactose medium (Bernaert's & DeLey medium)
990 ml Deionized water 10 g Lactose 
